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MECHANISM FOR PREVENTING PROPAGATION OF DRIVING MOTOR 
NOISE AND VIBRATION ON A TAPE DECK, AND TAPE DECK HAVING THE 
SAME 

BACKGROUND OF THE INVENTION 
This invention relates generally to a mechanism for 
suppressing capstan driving motor noise and vibration on a videotape 
deck. Particularly, the invention relates to an art for preventing 
switching noise, caused by a switching control (e.g., a pulse width 
modulation (PWM) control) of a direct driving motor current in which 
a motor shaft is directly coupled to a capstan axis, from affecting 
images. 

Conventionally, as to a capstan driving motor for a 
videotape deck, a method of full-wave or half-wave current linear 
driving is generally adopted. However, in order to achieve power- 
saving, high resistance to voltage, speed-up and suppression of 
heating, rather than this kind of the driving motor, it has been known 
to use a direct driving motor an output shaft of which can be directly 
connected to a capstan axis, and which is controlled by PWM method. 
As disclosed in a publication of unexamined Japanese Utility Model 
Application No. 59-117284, said direct driving motor controlled by 
PWM method is structured by a rotatable rotor provided with a 9 
ring-shaped magnet, and a stator core facing to the magnet of said 
rotor and having a driving coil. Although this shows a brushless 
motor facing to a surface of the magnet, this structure can also be 
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applied to a brushless motor facing to a periphery of the magnet. 

However, the above-mentioned PWM direct driving motor 
gives the driving coil higher voltage than the motor of the linear 
driving method does, and intermits (perform switching to) its current, 
as shown in FIG. 7, so that harmonics elements generate in a rising 
edge and a falling edge of the rectangular current. The harmonics 
elements become large switching noise, and the current containing 
the noise is induced on the stator core. In this state, since the motor 
is mounted on a deck chassis as an electrically conducting material in 
a conducting state, the current containing the noise is propagated to 
the deck chassis, and then, it is propagated through the deck chassis 
to the cylinder drum having a head, then further propagated to a 
video circuit and an audio circuit. Thus, the switching noise, which 
also contains frequency elements of a video band and a sound band, 
causes video screen noise (jitter) or audio noise. That is, the PWM 
direct driving motor gives the high frequency noise to the head 
amplifier and the like, which makes an unbearable state for watching 
and listening. 

SUMMARY OF THE INVENTION 
This invention is made to solve the above-mentioned 
problems. The first object of the present invention is to provide a 
mechanism for avoiding propagation of driving motor noise and 
vibration on a tape deck, which, using a direct driving motor 
controlled by PWM method for driving a capstan, prevents switching 
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noise of said motor from propagating to a cylinder head drum, a video 
circuit and an audio circuit, thereby suppressing the video screen 
noise and audio noise. 

Further, when the direct driving motor controlled by PWM 
method is mounted on the deck chassis by using an insulating 
material such as resin in order to suppress said noise, the vibration 
of the motor may be propagated to the deck chassis, which causes 
vibration resonant sound, or increases screen jitter. The second 
object of the present invention is to provide a mechanism for 
preventing propagation of driving motor noise and vibration on a tape 
deck, which can resolve the problem caused by said vibration. 

In order to achieve the above-mentioned objects, according 
to one aspect of the present invention, a mechanism for preventing 
propagation of driving motor noise on a tape deck comprises a deck 
chassis, a pinch roller and a capstan axis for conveying a tape, a 
motor which is mounted on said deck chassis for driving said capstan 
axis, and a cylinder drum which is mounted on said deck chassis and 
provided with a head for magnetic-recording and playing for the tape: 
wherein said motor is a direct driving motor in which a motor shaft is 
directly coupled to the capstan axis, and which is controlled by 
switching; and, wherein said motor is electrically insulated from said 
deck chassis. 

In the above-mentioned constitution, when the direct 
driving motor is controlled by switching, current of comparatively 
high voltage is intermitted, so that switching noise containing 
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harmonics elements generates in the stator core of said motor. 
However, the motor and deck chassis are electrically insulated from 
each other, which prevents the switching noise from propagating to 
the deck chassis, and further avoids it from propagating to the 
cylinder drum, a video circuit and an audio circuit. Therefore, this 
constitution makes it possible to suppress video screen noise and 
audio noise. 

In the above-mentioned constitution, the direct driving 
motor is mounted on the deck chassis through an insulator. 

Further, in the above-mentioned constitution, said direct 
driving motor comprises a rotational axis as a capstan axis, a rotor 
which is mounted on said rotational axis, a stator core which is 
wounded by a coil being supplied PWM control current and faces to 
said rotor, and a bearing holder which holds said stator core and 
supports said rotational axis, and said direct driving motor is 
mounted through said bearing holder on the deck chassis, wherein 
said bearing holder is made of an insulating material. If resin is 
used as the bearing holder, for example, this constitution prevents 
the switching noise from propagating to the deck chassis in a 
comparatively simple structure. 

In the above-mentioned constitution, said cylinder drum 
can be mounted on the deck chassis through an insulator. 

According to another aspect of the present invention, a 
mechanism for preventing propagation of driving motor noise on a 
tape deck comprising a deck chassis, a pinch roller and a capstan axis 
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for conveying a tape, a motor which is mounted on said deck chassis 
for driving said capstan axis, and a cylinder drum which is mounted 
on said deck chassis and provided with a head for magnetic-recording 
and playing for the tape: wherein said motor is a direct driving motor 
in which a motor shaft is directly coupled to the capstan axis, and 
which is controlled by switching; and, wherein said motor comprises 
a rotational axis as a capstan axis, a rotor which is mounted in said 
rotational axis, a stator core which is wounded by a coil being 
supplied switching control current and faces to said rotor, a bearing 
holder which is made of an insulating material for holding said stator 
core and supporting said rotational axis, and a motor PCB (printed 
circuit board) which is supported by said bearing holder and on which 
circuit elements for controlling the motor are mounted, and wherein 
said motor is secured on the deck chassis through the bearing holder; 
and, wherein said motor PCB is held in close to where the bearing 
holder is mounted on the deck chassis, and supported by a supporting 
member in an electrically insulating state at a distance from where 
the motor PCB is held. 

In the above-mentioned constitution, the direct driving 
motor controlled by a switching control is mounted on the deck 
chassis by using the bearing holder made of an insulating material 
such as resin. Although vibration caused by a decrease in 
mechanical securing strength of said motor in an activation thereof 
may propagate to the deck chassis, the motor PCB is held by the 
bearing holder, and besides, supported by the supporting member in 
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the electrically insulating state from the deck chassis. Accordingly, 
this constitution prevents generation of vibration resonant sound 
and increase of screen jitter. 

In the above-mentioned constitution, the supporting 
member can be composed of a boss made of resin which is provided 
extending toward the motor PCB on the deck chassis. Further, the 
supporting member can be an extending part of an insulating holder 
for holding members mounted on the deck chassis. Furthermore, the 
supporting member can be composed of a projection formed on the 
deck chassis, and an insulating material intervened between said 
projection and the motor PCB. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a perspective view showing a constitution of a 

deck chassis of a videotape deck according to a first embodiment of 

the present invention. 

FIG. 2(a) is a top view of a PWM driving motor of the 

present invention, and FIG. 2(b) is a front view in half section of said 

motor. 

FIG. 3 is a side view showing the PWM motor integrated 
into the deck chassis. 

FIG. 4 is a view explaining a constitution in which an 
electrical insulation is made between a stator core and the deck 
chassis or a head cylinder. 

FIG. 5 is a view in half section of the videotape deck 
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according to a second embodiment of the present invention. 

FIG. 6 is a view in half section of the videotape deck 
according to a modified embodiment of the second embodiment of the 
present invention. 

FIG. 7 is a view showing harmonics elements generating in 
a rising edge and a falling edge of a rectangular current. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
OF THE PRESENT INVENTION 
Now, a mechanism for preventing propagation of driving 
motor noise on a tape deck according to the first embodiment of the 
present invention will be explained with reference to the drawings. 
FIG. 1 shows a schematic constitution of a deck chassis in a videotape 
deck 1. In the figure, the videotape deck 1 is equipped with a 
rotatable head cylinder 3 (cylinder drum), a supply reel axis 5, a 
take-up reel axis 6 and tape loading pins 11 and 12 on the deck 
chassis 2. Said head cylinder 3 has a recording and playing head. 
Said supply reel axis 5 and take-up reel axis 6 engage with and 
support a tape reel in a cassette (not shown in the figure). Said tape 
loading pins 11 and 12 are mounted on sliders 9 and 10 which are slid 
through long-hole rails 7 and 8 in order for the tape supplied from the 
tape reel to be reeled on the head cylinder 3. Further, the deck 
chassis 2 has an opening 13 for a capstan, through which a capstan 
axis 15 is stuck out. A pinch roller assembly 17, which is supported 
by a supporting axis 16, is provided with a pinch roller 18. The 
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capstan axis 15 and pinch roller 18 pinch the tape therebetween so as 
to convey it. 

Said head cylinder 3 includes a rotatable cylinder 3a which 
has the recording and playing head, and includes a fixed cylinder 3b 
which has a boss for supporting a pivot of the rotatable cylinder 3a. 
The rotatable cylinder 3a is driven to rotate by a driving motor 3c 
which is fixed on the top end of said pivot. The deck chassis 2 has 
tilted mounts 4a and 4b on which the fixed cylinder 3b is secured by 
vises. Accordingly, the head cylinder 3 is mounted in at a 
predetermined angle for helical scanning. A head circuit board is 
secured on the fixed axis of the fixed cylinder 3b. The fixed cylinder 
3b, which is desired to be electrically grounded, is mounted on the 
deck chassis 2 in a conducting state. 

The capstan axis 15 is composed of a rotational axis of a 
pulse width modulation (PWM) direct driving motor 20 (hereinafter 
referred to as PWM motor). Said motor 20 has a motor printed 
circuit board (PCB) 21, and a bearing holder 22 for holding the 
capstan axis 15. The motor 20 is secured on the deck chassis 2 by 
screwing vises 34 through small holes 24 of the deck chassis 2 into 
three screw holes 23 which are provided on the bearing holder 22 on a 
surface touching the deck chassis 2. Further, a video PCB (later 
described), a sound head, an eraser head and other members (not 
shown in the figure) are also mounted on the deck chassis 2. 

FIGS. 2(a) and 2(b) show a constitution of the PWM motor 
20. As shown in the figure, said motor 20 comprises stator cores 26, 
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a driving magnet 27, a rotor yoke 28 and a core holder 30. The 
stator core 26, around which a coil 25 being supplied the PWM control 
current is wound, is constituted by a laminated silicon steel sheet. 
The driving magnet 27 is composed of ferrite shaped like a ring, and 
the like, which constitutes a rotor toward a periphery of the core 26. 
The rotor yoke 28 is composed of iron and the like for supporting the 
magnet 27. The core holder 30 holds the stator core. The stator 
core 26 is unitedly fixed on the bearing holder 22 with the motor PCB 
21 on which a driver IC (integrated circuit) 21a and the like for 
controlling said motor are mounted, through the core holder 30 by a 
tightening member 31. The rotor yoke 28 is secured on the capstan 
axis 15 in its internal diameter. The rotor yoke 28 is provided with 
a pulley 32 for looping a belt, and a yoke periphery rubber 29 
magnetized for detecting rotational speed. 

FIG. 3 shows the deck chassis 2 into which the PWM motor 
20 is integrated. The motor 20 is integrated into the deck chassis 2 
via the bearing holder 22, and the motor PCB 21 is held by the 
bearing holder 22. Accordingly, the motor 20 and the motor PCB 21 
are mounted at a distance from the deck chassis 2. The deck chassis 
2 is loaded into a frame at corners by columns 33. 

In this state, the PWM motor 20 electrically insulates at 
least between the stator core 26 and the deck chassis 2 or head 
cylinder 3 by using an insulating material such as resin in the 
tightening parts of the bearing holder 22 or vises 34. 

Next, referring to FIG. 4, the explanation is given to an 
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effect of the constitution in which the stator core 26, and the deck 
chassis 2 or head cylinder 3 are electrically insulated as mentioned 
ahove. FIG. 4 is a schematic view of the above-mentioned 
constitution. The deck chassis 2 makes a connection to a video PCB 
40 through a head-amplifier shield 41 (GND). The video PCB 40 
includes a video head-amplifier circuit 42 and an audio amplifier 
circuit 43 both of which have to be grounded, so that they are 
connected to the deck chassis 2 in an electrically conducting state. 
Dashed-line arrows in the figure show propagation paths of 
electronic current of switching noise which is induced by the stator 
core 26. It is possible to prevent the switching noise from 
propagating to the head cylinder 3, video head-amplifier circuit 42, 
or audio amplifier circuit 43 by cutting the path at a point A, B or C. 
However, it is less desirable to cut the path at the point B or C in the 
light of performance of each circuit located prior to them. 

It is desirable to cut the path at the point A. Resin is 
employed as the bearing holder 22 in the present embodiment. 
Otherwise, rather than the resin bearing holder 22, it is also possible 
to employ resin as the vises 34, and have an insulating sheet 
intervene between the deck chassis 2 and bearing holder 22. This 
constitution, using the comparatively simple constitution, makes it 
possible to prevent the switching noise containing harmonics 
elements which generate in an activation of the PWM motor 20 from 
propagating to the deck chassis 2 and head cylinder 3, and further 
makes it possible to avoid it from propagating to the video head- 
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amplifier circuit 42 or audio amplifier circuit 43. Therefore, this 
resolves a problem of noise on a video screen, or a problem of audio 
noise. 

Moreover, the constitution in which the video amplifier 
circuit is contained in the head cylinder 3 eliminates the need for 
grounding the head cylinder 3 on the deck chassis 2. Consequently, 
in such a case, there is no need to electrically insulate between the 
stator core 26 of the PWM motor 20 and the deck chassis 2, and what 
is required is to electrically insulate between the stator core 26 (i.e., 
deck chassis 2) and the head cylinder 3 by using a resin spacer as the 
tilted mounts 4a and 4b on which head cylinder 3 is mounted (in this 
case, the path is cut at the point C). 

FIG. 5 shows a videotape deck according to the second 
embodiment of the present invention, and a half section of the deck 
chassis 2 into which a PWM direct driving motor 20 is integrated. 
As is the case with the first embodiment, if the PWM motor 20 is 
secured on the deck chassis 2 by using the insulating material such 
as resin for electrical insulation, its mechanical securing strength is 
prone to decrease, so that vibration generating in the activation of 
the PWM motor 20 may propagate to and resonate the deck chassis 2. 
Therefore, measures to deal with the vibration are added in the 
second embodiment. As shown in FIG. 5, the PWM motor 20 and 
motor PCB 21 are mounted through the bearing holder 22 to the deck 
chassis 2. Further, the motor PCB 21 is mechanically supported by 
a supporting member 51 at a part away from the bearing holder 22 
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mounted in the deck chassis 2 in a state of electrically insulating to 
the deck chassis 2. That is, the motor PCB 21 is held in close to 
where the bearing holder 22 is mounted on the deck chassis 2, and 
besides, it is also supported at the end part thereof at a distance from 
the bearing holder 22 in an electrically insulating state from the deck 
chassis 2. 

In the present embodiment, the supporting member 51 is 
structured by a boss formed of a resin, which is mounted on the deck 
chassis 2 toward the motor PCB 21. The end of the boss is desired to 
be fixed or adhered to the motor PCB 21 at its contacting surface by 
using an adhesive. Thus, the constitution of supporting the motor 
PCB 21 as mentioned above can prevent the vibration generating in 
the activation of the PWM motor 20 from propagating to the deck 
chassis 2. Concerning the resin-formed boss, the member which is 
formed by outsert molding in the deck chassis 2 is also applicable. 
As to the position supported by the supporting member 51, it is more 
desirable to distance it from the supporting position by the bearing 
holder 22 of the motor PCB 21 as much as possible in order to 
increase an effect of suppressing the vibration. It is also applicable 
to engage one end of the motor PCB 21 with a recessed part of the 
resin-formed boss. 

Said supporting member 51 can be an extended part of an 
insulating holder for holding gear-related components which each 
exerts their actions of the tape deck mounted on the deck chassis 2. 
Also, the supporting member 51 can be some shock absorbing 
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material or vibration absorbing material such as insulating rubber. 

FIG. 6 shows a modified embodiment of the second 
embodiment. In this embodiment, the supporting member 51 is 
comprised of a projection 52 which is formed in the deck chassis 2 by 
drawing processing, and an insulating sheet material 53 (e.g., vinyl 
chloride) which is intervened between the projection 52 and motor 
PCB 21. The projection 52 and insulating sheet 53, and the 
insulating sheet 53 and motor PCB 21 are adhered to each other on 
their contacting surfaces. Instead of the insulating sheet 53, an 
insulating coating film can be formed on a contacting surface of the 
motor PCB 21 and projection 52. The constitutions of above- 
described second embodiment and the modified embodiment thereof 
suppress the vibration of the motor PCB 21 caused by the vibration 
generating in the activation of the PWM motor 20. Accordingly, this 
prevents the vibration from propagating to the deck chassis 2, which 
suppresses vibration resonant noise and avoids image jitter from 
generating. 

Having described preferred embodiments of the invention 
with reference to the accompanying drawings, it is to be understood 
that the invention is not limited to those precise embodiments, and 
that various changes and modifications may be effected therein by 
one skilled in the art without departing from the scope or spirit of the 
invention as defined in the appended claims. For example, the 
above embodiment shows the constitution in which electrical 
insulation is given between the stator core of the PWM direct driving 
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motor and deck chassis, or between the stator core and cylinder drum, 
but the electrical insulation can be given to both of them. Further, 
an insulating structure other than the above-described constitution 
can also be applied. 
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What is claimed is: 

1. A mechanism for preventing propagation of driving motor 
noise and vibration on a tape deck comprising a deck chassis, a pinch 
roller and a capstan axis for conveying a tape, a motor which is 
mounted on said deck chassis for driving said capstan axis, and a 
cylinder drum which is mounted on said deck chassis and provided 
with a head for magnetic-recording and playing on the tape: 

wherein said motor is a direct driving motor in which a 
motor shaft is directly coupled to the capstan axis, and which is 
controlled by current switching; and, 

wherein said motor is electrically insulated from said deck 

chassis. 

2. The mechanism for preventing propagation of driving motor 
noise and vibration on a tape deck according to claim 1, wherein said 
direct driving motor is controlled by a pulse width modulation (PWM) 
controL 

3. The mechanism for preventing propagation of driving motor 
noise and vibration on a tape deck according to claim 2, wherein said 
direct driving motor is mounted on said deck chassis through an 
insulating material. 

4. The mechanism for preventing propagation of driving motor 
noise and vibration on a tape deck according to claim 2, wherein said 
direct driving motor comprises a rotational axis as a capstan axis, a 
rotor which is mounted on said rotational axis, a stator core which is 
wounded by a coil being supplied PWM control current and faces to 
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said rotor, and a bearing holder which holds said stator core and 
supports said rotational axis, and said direct driving motor is 
mounted through said bearing holder on the deck chassis: 

wherein said bearing holder is made of an insulating 

material. 

5. The mechanism for preventing propagation of driving motor 
noise and vibration on a tape deck according to claim 2, wherein said 
cylinder drum is mounted on said deck chassis through an insulator. 

6. The tape deck which comprises the mechanism for 
controlling driving motor noise and vibration on a tape deck 
according to claim 2. 

7. A mechanism for preventing propagation of driving motor 
noise and vibration on a tape deck comprising a direct driving motor 
controlled by current switching for driving a capstan axis, and a 
cylinder drum provided with a rotational cylinder having a head and 
a fixed cylinder: 

wherein a stator core of said direct driving motor, said 
deck chassis and said cylinder drum are electrically insulated from 
each other. 

8. The mechanism for preventing propagation of driving motor 
noise and vibration on a tape deck according to claim 7, wherein said 
direct driving motor is controlled by a pulse width modulation (PWM) 
control. 

9. A mechanism for preventing propagation of driving motor 
noise and vibration on a tape deck comprising a deck chassis, a pinch 
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roller and a capstan axis for conveying a tape, a motor which is 
mounted on said deck chassis for driving said capstan axis, and a 
cylinder drum which is mounted on said deck chassis and provided 
with a head for magnetic-recording and playing on the tape: 

wherein said motor is a direct driving motor in which a 
motor shaft is directly coupled to the capstan axis, and which is 
controlled by current switching; 

wherein said motor comprises a rotational axis as a 
capstan axis, a rotor which is mounted in said rotational axis, a 
stator core which is wounded by a coil being supplied switching 
control current and faces to said rotor, a bearing holder which is 
made of an insulating material for holding said stator core and 
supporting said rotational axis, and a motor PCB (printed circuit 
board) which is supported by said bearing holder and on which circuit 
elements for controlling the motor are mounted, and wherein said 
motor is secured on the deck chassis through the bearing holder; and, 

wherein said motor PCB is held in close to where the 
bearing holder is mounted on the deck chassis, and supported by a 
supporting member in an electrically insulating state at a distance 
from where the motor PCB is held. 

10. The mechanism for preventing propagation of driving motor 
noise and vibration on a tape deck according to claim 9, wherein said 
direct driving motor is controlled by a pulse width modulation (PWM) 
control. 

11. The mechanism for preventing propagation of driving motor 
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noise and vibration on a tape deck according to claim 10, wherein 
said supporting member is composed of a projection which is provided 
toward the motor PCB on said deck chassis and made of an insulating 
material. 

12. The mechanism for preventing propagation of driving motor 
noise and vibration on a tape deck according to claim 10, wherein 
said supporting member is an extended part of an insulating holder 
for holding members which are mounted on said deck chassis. 

13. The mechanism for preventing propagation of driving motor 
noise and vibration on a tape deck according to claim 10, wherein 
said supporting member is composed of a projection formed on the 
deck chassis, and an insulating material intervened between said 
projection and said motor PCB. 

14. The tape deck which is provided with the mechanism which 
suppresses driving motor noise and vibration on a tape deck 
according to claim 10. 
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ABSTRACT 

A direct driving motor for a videotape deck, in which a 
motor shaft is directly coupled to the capstan axis, and which is 
controlled by a PWM control, has a constitution in which a stator core 
and a deck chassis or a head cylinder are electrically insulated with 
each other. Also, the motor includes a bearing holder for holding a 
motor PCB (printed circuit board) one end of which is supported on 
the deck chassis in an insulating state. This constitution prevents 
current switching noise generating in the motor from propagating 
into the deck chassis, thereby suppressing video screen noise and 
audio noise, and also provides a measure for suppressing motor 
vibration. 
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&0>£0r % fl»8L EBiiitT3S»ftWH:*©a*CE»SS*U' My residence, post office address and citizenship are as stated 

next to my name. 



0 Tffi03*#<o«WK:HLTa*«H*c32ifc*n. tfttffll* 



(1*3-}-***) KJTiESJxSLfc:. 



I believe i am the original, first and sole inventor (if only one name 
is listed below) or an original, first and joint inventor (if plural 
names are fisted below) of the subject matter which is claimed and 
for which a patent is sought on the invention entitled 

MECHANISM FOR PREVENTING PROPAGAT ION 

OP DRIVING MOTOR NOISE AND VIBRATION 

ON A TAPE DECK, AND TAPE DECK HAViNG 
THE SAME 

the specification of which is attached hereto unless the following 
box is checked: 



Q was filed on a 



as United States Application Number or 
PCT International Application Number 

and was amended on 

(if applicable). 



I hereby state that I have reviewed and understand the contents of 
the above identified specification, including the claims, as 
amended by any amendment referred to above. 



1 acknowledge the duty to disclose information which is material to 
patentability as defined in Title 37, Code of Federal Regulations, 
Section 1.56. 
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Japanese Language Declaration M l~1 il l£ 

(0#S§M*) 



*N£r2*#3 5111 9**<a)-(d)jgSXJ±3 6 5^ 
3KLTi*o«#tt7>ft*tj 3 6 5 (a)J»C36i*<HIBaSJH. X 

Tic, &f*?£-^-^1-£ " c:T?. ^LT^Si". 

Prior Foreign Appltcation(s) 

Ut ility Model 11-35 40 JAPAN 

(Number) (Country) 

(#■*) £H*) 
Ut ility Model 11-76 47 JAPAN ' 

(Number) (Country) 
(#■*) ' CS*> 

4 fill, SR3 5ttfefcSli£ftl 1 9& (e) ^C^TTfrlco* 



(Application No.) 



(Filing Date) 
(tiJ«0) 



ifa &t±. TE«5telSfejft*3 5 4B1 2 0ftfc*v*TTfciO* 

S !*fi**83 6 S ft(c)KaVr<*«&£wK£»L*1\ * 
-Ffc. *aa«w*fl»^fiBco^»*s*HS»JB3 5 Ml 1 2ft 

ill»1^3iJi#^K^^T^$ixfc^T*ffi-S^lS# 



(Application No.) 



(Filing Date) 



J hereby claim foreign priority under Title 35. United States Code. 
Section 119 (a)-(d) or 365(b) of any foreign application's) for patent 
or inventor's certificate, or 365(a) of any PCT International 
application which designated at least one country other than the 
United States, fisted below and have also identified below, by 
checking the box, any foreign application for patent or inventor's 
certificate, or PCT International application having a fifing date 
before that of the application on which priority is claimed. 

Priority Not Claimed 

24/05/1999 E ** +:a * L 

(Day/Month/Year Filed) Lj 

07/10/1999 



(Day/Month/Year Filed) 

1 hereby claim the benefit under Title 35, United States Code, 
Section 119(e) of any United States provisional application(s) listed 
below. 



(Application No.) 



(Filing Date) 
(ffiJHH) 



I hereby claim the benefit under Title 35, United States Code, 
Section 120 of any United States appitcation(s), or 365(c) of any 
PCT International application designating the United States, listed 
below and, insofar as the subject matter of each of the claims of 
this application is not disclosed in the prior United States or PCT 
International application in the manner provided by the first 
paragraph of Title 35, United States .Code Section 112, I 
acknowledge the duty to disclose information which is material to 
patentability as defined in Title 37, Code of Federal Regulations, 
Section 1.56 which became available between the filing date of the 
prior application and the national or PCT International filing date of 
application. 

(Status; Patented, Pending, Abandoned) 

: *miwrR, itmm) 



(Application No.) (Filing Date) 

1 8tB*l 0 0 IftfcaM**. «**fcl±»Wt. *L<tt* 



(Status: Patented, Pending, Abandoned) 

I hereby declare that alt statements made herein of my own 
knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or 
imprisonment or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent issued 
thereon. 
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Japanese Language Declaration ^ ^— ^ 




^T;}* : tiiiTEWftfl^i Lt. ^■±jJStCB!Ii"'5— POWER OF ATTORNEY: As a named inventor. 1 hereby appoint 
*JR#*«4*ftffilSJBjtC#LTj8Ffi"S#a±ifcliftaA the following attorney(s) and/or agent(s) to prosecute this 
i-^XT TniI<^#*'fiJ i &WcL~£"f\ (#S ± * i/t/if^^l application and transact all business in the Patent and Trademark 

*fi&M £Wr 27,361); Roger S. Thom°p%V»TO No. 
22.021): Mark A. Catan (Reg. No. 38720); Charles M. Doyle (Reg. No. 39,175) 






Send Correspondence to: 

MORRISON LAW FIRM 
145 North Fifth Avenue 
Mount Vernon, NY 10550 






Direct Telephone Calls to: {name and telephone number) 


; f 


f 


(914) 667-6755 Thomas R. Morrison, Esq. 










ft—*fctt*— 


Full name of sole or first inventor 

Takeshi HIGUGHI 






^*<OS« 0 ft 


'"Si: jjij^ 0 ^ 








Residence ^ ^ 

TJSdYAMA -Jslt , OkATAMA 




\\ 




Cmzenship JApM 




I 




Post Office Address 

c/o 7-1, Hakagaito 7-chome, 






Daito-shi, Osaka 574-0015, JAPAN 






Punai Electric Co., Ltd.. 






































Supply similar information and signature for 
joint inventors. 
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